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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new gene 
coding for chondromodulin II protein having a specific 
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molecular weight, having osteoclast growth activity, _j. _, ; _* c _ s 

chondrocyte differentiation function promoting "*»■ .u»*«ur>r3 ~rp ai» in m ma uiy m *ct sc: Mn wj 

activity and chondrocyte growth activity and capable 1 * ]J 

ot giving a protein useful for treating bone or cartilage * a* m » 

diseases. * ,n ** ' r - y * Lr " G, » 7«i tv* 5ci .up uy s*t 

SOLUTION: This new DNA codes for chondromodulin Thr Vl , t , r Wb , * ^ x , r tly ^ * m Slf - l0 * Hj0 
II protein, which has an amino acid sequence at least ^ w 

from 1 to 1 33 of amino acid numbers in the amino Tyt ^ Lt ^ n Alt ^ * c,y ™ 5sr Gl> &,> 

acid sequence expressed by the formula, etc., is ciy-n* cyt u« :** ici w.e r*r n**** ?n ur in irr <ny 
composed of a water-soluble protein consisting of a * 85 50 

A r i x'j u i . ,a ,yr> ■ i t s * r -T» to £v CI i r.^ Uu Uty Ifcr >■ Leu P-:« l?: Mini/* 

kind of polypeptide, has about 16 KD in a molecular * TO c 

weight measured by SDS-polyacrylamide ™ Tr "ir Tin cm k<j rin/iiis V .* ±%. *u cys *i? i« 

electrophoresis, and has activity for growing f t „ „ !'* 13n 

, , . 5sr Aw ?r» Tir Ul Tjf LRU 

osteoclasts and chondrocytes by themselves or in the k» 
presence of another cell growth factor and activity 
for promoting differentiation function against 
chondrocytes. The DNA is useful as an active 

component of a medicinal composition for treating bone or cartilage diseases. The DNA can 
be obtained by cloning a cDNA library prepared from bovine cartilage through PCR using a 
primer having a partial base sequence. 
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[ran 8c#^*ictto^#»!(f<*tt.5 

3>Hn^a'J>-l I $>s-c»j|g:a-- K-T -SDN 

if53> FB*y» 'J>- I I 5»>->^M?r3-K-r 
&DNA. 

(Di i;^^ F^6«fiSsn5*^tt*>/< 
(2) &%nm*m&iLMmoMmmm*mrfic 
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ZNA A 
B 

C 
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OL (ft-17 X) WUTCtt< 



[1#l*i1&5fc©«5B] 

immm 1 ] TiEomit^mtemzmtz c <b zftw 

•5DNA. 

(1) i y ^ k* n**itt ? 
i'Sti^ts ds -*>;7d"; jut s r'-jrMummifr 

(2) ss#*eia?r^a3:/c«fficD*fflBaJtjiHT-ftirF{c 
(4) tii'&^ijia^masfcamoiWBiattaiH^t^Ttc 

[18^2 ] ^lerJ^FP^ryaV^- 1 I 

ft* 1 * ria (a) x« <b) {c^-r^^^^-c^^c 
<t * &m t 4 n mm 1 1 ass© d n a . 

(a ) ts&mow&mm ccietscDT s ->»&?y©5 

( b > ie?ija©s2?'j#-^ 2 (c^-r r s >g!ia?ij© 5 ^ , 

^6:<it7i/iS^l-l 3 3*>6&«7 3 yflUS 

(1 ) - (4) KKUflmn*:mT& 

[M#B3] TIB (a) X« (b) (C^fDNAt* 

&iS>fc®2iae©DNA. 

&< 87-5 8 sfribftzmmspizft 

«DNA„ 

( b ) ie?>jai<Die5ij#^f 1 {cseigoitsis^j© *> 4> 

&< 1 8 7-5 8 5*>e>&SJa*E?iJ£W 
XT5DNA. 

[8#3jai4 3 11*^ i - 3 ©t,»-r*xa>— gitciais© d 

Cif3fc^5 ] ingoi i ~3©c>rn*>— 5(ctatg©D 

NA£S#. 1»r>. 3> Kn-t^j. y>- I I 
IKHBXHAWfcfH Off* ^ICi^ 

[ 6 ] it^qi 5 8Et&.<»mnmmt*ztgm-ctgm 

U %(Di&m$ttPh^^ Hn*y a i i 
Fa*y* ■;> - i i «*fct*±aj*»i 

[&'E©S#»ffi&!ftBJi] 

[000 1] 

(WTv tt#>^»K« TChM- 
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I I *wc*Sfj jfcti r=i> Kn*y a y>- i i $ 
>^'fftj'*su»^«: rchM-i I J SfclJ Ta> 

>Fn*S>*y>tr3«c TChMj tBSieT-5C<b*s* 
6) *a- r***DNA <«T. rchM-IIite 

^vse-*** , »ie^4**i,r«ts 

>- 1 i ©a^FScKwr*. 

[0002] 

[ft*©8ffifc±r>*&Bj#8?& L«fc5 £^Mi] "fa 
«©*£&#©#■ (MS*«©¥£&*U|f*< ) ttHSJEJW 
fc*«t#JHK*JfflSL!ta. MtfnMKDitJi&jMI:. 

7*Pf-^^';*>^2S!. 9®. ioi37-y>f© 
WWSat©a£«!r. €fflj(iilf©ftA<b«{c#;#lSS 

fi*{CJ:oT^6ns. aoTWmW**©*!!*. & 

Kg*^ra^©fagfcteo>T#^{cfig&&^£j§g(;r 

[0003] c©— a©ias4c*jc>-r«^©*;u*>-^ 

fffdGFl, IGF2) , IMeftUBItJlH? < F 

gf> . mmmmi- (tgf), w&^^t^us 

3>h"Bti/ 3 y>-l (ChM-I) 
tt. IHMllWSOT'nf 1 - *^'J*>^*{SitL. DNA 

[0004] #3ff©?S!g. ^««c#^.ai©?gJBag{c*j 

#i®S3fc*ffl)ia©iifiK:iK*, *)t#iWjia*Jt±}3i. 

«r(* 0 6. ©HttMStc *$ u r ii«:#tfflsa©ti 

[0005] Peter 3. Neame6 [The Journal of Biolo 
qical Chenristry, Vol.265, No. 17,9628-9633(1990)] 

it. **#J:Ot!#ifi«:Sfir*tBfiSii>Adr|HfeBisg 
rSBWCChM- I i@«)TS<HL/tT 5 

[0006] **M&tf6t2&C<:. ^«c#J:«3^Ufcc 
DNA^-YT'^ 'J-JcO^ChM- I m&^iZa-- 

hM- I ». *SSi?tlfc^ChM - I igJ^E©Stt*i* 
****** S*1TW»* (BUH&m9riFlK4730809& 

4H> . 

[0 00 7] 36(C&Hlftr&U: > tChM- I J; 
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hM- ia^sriisfu ^'mwzmm? 

ZCtlC&imLtc (#g3¥ 7-138295) . 
[0008] *^BJ*e>ii. ^itfiOChM- 
I €r<MI|-r*»«:. aWlHPLCr#BT*l«IM©K 

I4fc. ChM- I £lsl$ft^£#^SgiJ©H^©??ft 

ChM- I I £tft:gU -e-CDT 5 ^Kie^iJCD^jt^ & 
5£l>fc («f^5-255398) . ■€■©«&«. SmjfflJIS©?' 
d-f+^V*>^;S:i!gjt$-ti-^c£ > DNA£jj£tfe£ 10 
lRa6SC<t{CBflL/"C{iChM- I t$Et>t>*j:fr~3fc. L 
*>U ChM- I I «lfil«rt^«aia©Ji}BPfl«Stt«rW 

uro&i^rchM- i iSftori>fc. steChM 

Wl>tt. Cft*>ChM- I I * >'i9m<Di±m*&*t3: 

ChM- 1 1 zis^zw*w&frhmnwicmmw? 

[0009] 20 
hM-I I *«jft*DNA&ffiJC«fc9;>tfiJC£]g?i*.5 

-i 1*3- h'r*ae?«fflto?#i!NXfv u 

[0010] ^AWOSISU. TiBOSft* 

KJttft****C4t««4-J-&a>Kn*i?ay>- 30 

I I f >;<*«?rn- K-r-SDNAlC^T-S. 

(1) llOiJiy<^ F*6«(RSn5*Sttif>>''! 

{CJ: S*H=-fi#ft 1 6KDT*i. 

(2) «R#fflj)a*^j43;/c«ffe©*ffljiaig5iia^*?rF{c 
(4 ) »:#aia*ma*fc«fik©«BJ!a^5aHT-*#Tcc 

*H.»"Cit»S#*SttS*rj-*. 40 
[0 0 1 1] ±EDNA4LTJ«*W(Ctt. «TE3>K 
a*i? 3 y>- I I TIE (A) XII 

(B) CC^-r$r>^27f?r*-5DNA#s*;W' 
(A ) iE5>JS©EW#-st2 tciB48©7 5 ^®Bg?iJ<D5 
4>&< ttTi^Iff 1^1 3 3 7 

( b ) Bej»j&©E5 , y#*t2 (cjjrTr s smsE&ioy *> 

*4<it7S/KWl-l 3 3rf»6&£75 ^Blffi 

i/<tt{fljD3*ifc7 5>»E5>J*»e>tt9. ires so 
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(1) - (4) tCBB«©tt*t*W"r**>-'<*ft. 
[00 12] ±EDNA4t/CS6«:*ftte»CW:. TIE 
(a) X» (b) ICfnt DNA**$Stf6*i*. 

(a) B5«fW)KW«^l«:Ett©«aH^»|©9^, 4> 

% < £ 18 7-585 a^&SfcSEflteW 

tSDNA. 

( b ) SB5iJ*©iB?iJ#-^ 1 (CiaSg©^SE5>J©5 fc, 4> 
& < £ fe&S#-5f 18 7-585 *>6 &S&*EyU£W 

XT£DNA. 

[00 13] Sfe&HHti. ±BDNA*d*rr*4ai* 

i i »/<f«t©HW*fco:±a5*ijjer**ffi. 

±ieDNA5C<t»3 3-f ; 3tl4 3>Ka^^i'J>- I 
[00 14] 

[#fcW©HJ&©7£!£] WT*l6W{C-3»l¥JB(c|lilW 
£. *^W©DNA*i3- >/<f»ChM- I 

U*. WHH^ -2 5 5 3 9 8#^Hfcia*83tir(,»S 

(1) l«©#y^? i K*»61«ld83h**»(tjr>/t 
S-fTCfc-pTSDS (K'T^UKg^h'^A) -jKU 
75"JJU7 5 F^JMIftl&tt (PAGE) tC^-S^S 

<2) K#fflfla4mi4t/cijffi©fflia*i5iH^-it#Tcc 

(4) «Cfl > «Bia**i*4!'>:{ifft©iffliai«WiH J f ; *?rT r (C 

[0015] ChM- 1 i *>'-it?mz> E&\m<D&m 

#^2{C*Jt>rT5^K#-^l~l 33-casn575 

£ChM- I net*. JUErs-zittEWw:*^. **# 

[0016] *^©DNA«. iJS ( 1 ) — (4) tc 

-K-r^<fe©r*0. UttffJtcW:. IS?iJ#^2{c*j(,»r 
rs^iif i-i 3 3-egu*ftS7s-'BtEyij£3- 

Fr*DNA*s*l:f&4V&. *&?8©DNA«:. C©K 



5 

E5>J£a- K"f &&©«:£T^a:;h.2>. ZZlC&itimc 
tt. m*.ii. E^©E^J#^ltciE$e©iagE?iJ©5 

*>. ifi»#-st 1 8 7 ~5 8 5-c*$n-5*aE5>j*wr 

£fc©#^Cf6n&„ fcte. E?iJ*©E7iJ## ncifrr 
ft»E3FiJttffe©*§ffilfifc£8E?lJ£*Bg L T— #!*©<& 

[0017] Sit. 3- Kf-SChM- I I <Dffitt*a 

®E?<Jfc*$t,>-c. i^L<«H(<i(Dr5yg(*^^. s 

&gL<f*tt*3ftfcT5 yg?E?rJ&:3-~ KT5DNA 

r. m«. E5ajft©E?ij»^i fcse»©fc*Kyij©5 

^fc< £*>&g#*tl 8 7-~58 5#>ipft.&&SE 
5>J£:*tf S D N A t X h D > h &&#TTvW :/ 
'J^X-rSDNArafc-oT. 4o. ±IB ( 1 ) ~ 
(4) (C^fSffc^iflttSSrW-rfcChM- I I 
*ft£=i- Ft5DNAWff,n5. 
[0018] *^ODNA*ffl^. ite^ate*.^ 

^JSrWrSChM- I 1 tSO^SSr^Hl-r 

ft. ChM-I 1 *>/<jrHtJ, ^rtrtii^d/ 

<*©y 2 ygtie^iJr $> o, ?; sfagn- 15- — i a* 

^^EJlKCtl^U 1 ~ 1 3 3*Jfi3Qft^>Ad/S«: 
[0 0 19] #2PJi©DNA*ftJJlbrChM- 1 1 * 

*s*r*j:i». -eofig. ^y^-JneyijiOTChM- 

I I *>'<*»@W©^:fJUE^fflt>-C<bJ:<. * 

I I £>'<7®£&£3tt£C<hkoJfirc*i3. C©1 
WEyM©EJiJSHt 3 tCmTT 5. ^KEJUT * i>. t 

*-t#. EJU*©E5>J##l©flkCc. «3g«i*4iuj±$-i± 
irz^m^L c^(5>s->^jUE5»J{cg* 

Afc^Sft*. 

[0 020] ^^Kfec^TJi. fe(T(c^-f <fc ^ 
■C. ±IBDNAXW-e<D-g|5*^Or&^^3l^^$ 

-*fmu KfW'<i'*-riS£iEia*»fMiaft3 

M- I I Z>s<l?m<D— ®>*tcte£tfl&U%L-?ZC6t l C 
£9. ChM-I I *>/^K©-8B*fc«^a5 (fc* 
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T. *fC TijljfejtChM- I I i(,»5Ci3W**j ) * 

[0 0 2 1 ] *^OChM- I I 5:3- KT^DNA 
tt. m«. *©<*: 5 <fcoTf# 6*1*. $-r# 
^©ChM-I I 5:3- FTSDNA£^rr&DN 

(W» l r t & r n a zm c» r gfexDir&c <fc o ft 

tiiLtc-JvZi K c DNA7-/ 7*7 U — L < '£7 r — 
ycDNA^^^'J-iKinr-yy/* -/?7 

io ^ 

[002 2] mUZ> 77-^cDNA7-//7';-© 

mwg3kfy-cifitftLifT-v>is4 y^*w*- vim, 

SWPTtf-t^-fXU Chirqwine©^ [Biochemi 
stry Vol .18, 5294-5299(1979)] K^Xfatttel/*? A 
¥8S'g r g£JEiI<l>£K: J: oriR NAZ&m t VXftM 
th. RNA©^SI(C«rUBg©RNAz o 1 (TelTest 

20 U C*a=&^->; =f (dT) •b^n-^*7Ai'Ovh y 

77 -/-tcMtrts$sjc-r@w©^chM- i i *»-c 

*S?©mRNAS:gtf;KiJ (A) MmRNA (po 1 
y (A) *mRN A) %#i»bmRN AffiffcffSC 

[0 02 3] ^Cfc. ita-eieiML/tmRNASPi. Wit 
tf. t^+S'* 5 i>># 1 2«*>iE> 1 8fio%*s-,teU 
*>«>eO 1 i g o (dT) E?y*©k©. [Na 
tureVol.329, 836-838(1987)] Ki2iS3*lT<,>£ <fc 5 & 
Ol igo (dT) ETVfc^Wf S<fc?fc£>&DNAK: 
30 «fc«3»EE3tl-5 7"^^-5'-DNA5r^^7'y y-^XS 
•i*. a!fg3fp^K:J:0 l#$f(cDNA££tirr£. TUK 
©c DNAC^ttv h^CfccntCS|-r-5E5>J*SfJffl§ 
*vri,>-5. {^^.KClontechtt©Marathon T " cDNA Anplif 
ication kit®WT«EyiJ#^-8 T^StlS DN ASC<fc 

•p^sti-ST'vY^-DNA^ipjfflL-r*?'?. cn* 

arr c Rsjsccti-s-omis©^ -v-icttr* p 
c RStEfflo^D n A^as^s nr t».5©-r-ens:ffl 

tr>rPCRJgife%ff^.«Sl». BUMS© [Nature V 

40 oT.329, 836-838(1987)] (CiaSStlTOS <fc 

v-D N A^ffltiSti^Ktt^CE^JtCtBMW^E^J 

«:l9:ttb. PCRScSffl©^^ -rv- tor* 
^SL/-c*j< tair*. 'X«:^dlS©DNAjj<';y7--fcf 

I. AHl©DNA'J//-y, RNaseH*^SS 
CCfi£l>2*lftcDNA££>£TS. -X^T. T4DNA 
^yy^—fe'fctD c DNAO^fiS^ip^tL/fcfg. l» 
t»9)5 E c o R I r^^jr-^©. $lJRSSE^{Cj:i)^»r 
$n/-cJKife/ c c-rDNA©^Bf>T-€:T4 DN A 'Jtf—fe'fC 
<fc0 c DNAJf(©W^{C#*n^i. 
50 [0 02 4] C©BS. gUjttf Ec o R I ^^-U-XIS© 
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DNAy*U-*-Cc DNA4>©!MKi^i#{ft.££. Jl 
<^fCBEco.R I ^U-^Otl^te E c o R I SIBr 
T^MtL . flJEBifjB E c o R I ©tfJBr*^ c D N 
A£S&L-C*$*. &JCc DNA©^i8tC. l,>toig>.5E_ 
c oR I V>#-^£T4DNA';#---fc?CCj:»)tfJjnt, 
fcgL HHJEBBNg E c o R I "C ') >*/-DNA3IS#©** 

vmbTi>mmtj:mm*mt>tiz>. ^*-©*a-r- 

h^itf Bam H I & £'©fl6©8HJ|SKil^©tfJ 
IK T * ^ttiW&©-iS©;t3Sa&©&{'F£ . 

fffctf Bam H I T #?"»-fl>j§£feU< a m H I 
y*U-*, Bam H 1 Bam H I 3£©*E# 

£fetttC «fc 4MS(cr 0 |5j«ftttJilfcf# h C £ 

[0025] S/c. mf^CDMarathon™ cDNA Amplificat 
ion MXfOm^cDNA^^^di-O^lt^mff) 

n/c-c* 4 r > * - d n a zmn l r $> s ©r-e n^ffl 
stent 4i btc *) r s c t %-c i* s„ 

[0026] ±EQttec£M«SS ftfc cDNA $J(£rff 
Sg©A:7 T — flUtfAZAP (PromegaBio 
techtt) 3?©A ^r-i^i'S-ifclipGEMZ <Pr 
cmeqaBiotechtt) fiD^^; F^j-O E c o R I 

^mucm&icm^ALxmik^. a^t-^dna 

rathon 1 " cDNA Amplification kit©Jg^«^-*-*S 
«lfr {7 H - £ oft <• C £ CC «fc 9 J56$ J: < 

5. *5C>(iPCRSlS-C»f>t-*aX 
P C RBU&c J: «5 *f 4i S ttfc D N A <D»f >t 
#*©3fc$K#lllflKA#f^3*lSfci&K:. **i(ctl 
fffafcT^ttflnUc^**--. WiUipCRI I (Invi 
trogentt) -?>pT7 (Novagentt) ft £'©^£7 3r-&l8 

[0027] C©<fc5K0Tf#£ft/ci|RSM.A7 7-i; 
DNA8f*ttt4£U rttS©^**^ v i> ■ rf-Jt, 
K (-JUjttf • ft £*©-<> -tThn- 

4. »6*lfcA7T-S?tt-**?iti6. WiltfT. Maniati 
s£©2jj£ (rMolecularClomngJ Cold Spring Harbor L 
aboratoriesTy 1982^) tcS£C>> flUtf. 
K»PWAU ii8«C4KJ:07T-ycDNA 

5 KDNA»rttJirttKm». Si, 

&lM9ftU JtMStt*. CftK«fcD. «^JFcD 

[0028]' i t i ChM-l I ZZs^trftoywusii (4$HW 
5-25 5 39 8#&&#fiB) £S(c PCR^-fv- 
fcKttU PCRffifCT^ChM- I I 
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©— «*«frrsc£t-c**. ^©^pcRffitcffl 

KcDNA^-r^^'J-COffetC^^ffliaiOtt 

a ufcR n a *mcmmcfto.>&tiLi,tt c d n a zm.m 
^-f.v-ic^otiJisn.sDNAirK-cDcfi^e.. ^as 

?ns*i*3©»i)t£llJK, ffiKU rfrJR©. flRtfp 
CRI KD^JiPCRIKK-^SSIffl^jitfCi^m*^ 

io "c**-K-3fc«\ swaa* s t £ cc £ o & 

ChM-I IitfG^OS^E^Ji&SKliffctCPCRT-^ 
Wv-SrlSH-. ^fiKU. Ctli. ^ChM-I I <DSM 
^rSiCi^stL/cPCR^-r-?-. *-5C»«c DNA5 

iB^JJCitlEr-SPCRffl^^-fv-, cDNAWii 
ittfc^ d» ^ - JC>PtT S ^-5 -< V- £ ©1ST D N A©lf 
"fi i £Sl l 3igUT^C£«;j;»)ChM- 1 \ <D±&^- 

20 K-rsae^*Kf#Tsc£<>'c#5. 

[0 029] Sfc, 7T-i/cDNA7-/?7'J- > Zf 
7^5HcDNA7^^7'J-%Sa(Cfie^ jli^«c?i 

-~>#y'5?. (Dupontt) fe£'©±^a>^afe-S{,>tt 
A7r-yDNA*50B7 , 7^5 KDNA 

«cofc^©K*fur. ^©^ftrttiPisn/cChMa 

<K^©Sfl5^»r>i-^e»«:!a«:$£C\ *-5(,>{Jr|jflR©+^ h 
30 miC£K)<mLtc [ J1 P] «g|^n-r/£Cti^cDN 
A d7 n->©D N A8f£%^ ^'J 94 Xm??- 1> 

tChMiefta- Yfi c D NA*a->?:©±gil 

[0030] PC R£J£©J5iSf&. D N A ©»fM-t*T 

D-^wj7^jwiF yaffil, ^cmm*ttic j: 
OJSW. iHR. «S3U Btr3ai©«aji«pCR- I l©« 
ft P C R»rJt£Kigiffi«&jMy c £ jPffl**^ i» 3f -KJf 
A^(cAHS(*^ate^L, 3t&tcfti,>DNA£iS3$!! 
40 C. Sanqer^O^^+^S [Proc. Natl. Acad. Sci . 
USA, Vol. 74 , 5463(1977)] {C<£ -3"C @(K)D N AUrJt© 
i&*ieyrj#fc5£-C#5. BB5>J©^S{JAB I 3 7 3 A 
(7^7-T K • ^V* • ^fAXjl) ©SftSK)^- 

[0 03 111/c, ^r-^^^'J-WT-iF 

«t>. ^pdi-icwxstitcc DNA<o±ffityi— mem 



(6) 

9 

L toggle©* j!p 6®*!$&ie?iJS: jgt>\ 

©Eyip&sincs&sj^cc. 

£#^-T*<fc5Ko&f-£:bi*£c<*:k:J:9 > 151 
I©7 5 ^Ka>6ft5ChM- I I mWt*»*i>n , k 

©DNA4*iJfflLrChM- I I *>^*d'St£2fe3I;*-fc>- 

[0 03 2] $*>IC. #&i£{CJ;SDNAW)tttiey'ja* 
©E?<J#*i 2KSt7S> KE^lJ* 3 - F £ ©K RB 

«t6€:CBjfr S rStt. 3 h icl&#*fflia©it?l£<£jl-f 5 
fStt*^K'9«, f©7 5 >KI5?iJ£&^b/c*>©fc 

ifSSe^II&lt.fcoT. ^5c©gf5(4©T5 

agsso < ixttms ns «t -5{c*%bj©d n a©&si2 

[0 03 3] Sfc. ^HJ©DNAX«cn4Wf Sffl 

ia{c^MA5a*m». c*i*>©d na^l < ttiaiaxt* 
s-sf i (C3e«©ffl»ie?ij© 5 is . 5i>«c < 1 &«*#^ i 

8 7-58 5 6 ft 58iSSI?iJ5r W3" SDN A t X h 

h£&<rFr'W:7y $^x-raDNA*j«R 

tt^iftt >&»H±. ^^.{*7 0%Ja±©tl[Sl1i*-Wr'5 
DNA|5j±*vw ^ij -£ftJ:9tS|3]1<fe#s(St,> 

[0034] ±sa©<fc5&ct,Tfse>n-5. #s©gp{ax 
•c&SIStK ^©^a^jcc-otit:. Dc#«fflJ!a**iJi3 40 

aft«j©DNA*ax»^5ci^r#s 0 
[o 03 5 3 ±ia©j:^(ctr»^ns. ChM-i i 
m&<D-$n$?c\x±&*a- h'ThDNAmmt. -e© 

Mffl*5^«i'%6^©^JS^5S:^b. a/c«-e©$ 
-^-©TajtCjfASK ^C>r±IS©DNA*^A3 
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[0 0 3 6 ] 2(s:^©ChM- I I £>^3r©&£;£ 

©<fc5fCt/-C@6ttfcChM- I I »/<*Jt*3-F 
* £ D N A iftWCS -5{4HtC -fu*:- £ - X 

i>sfc©#s<&8;*tt£. 

[0037]ChM-II <DXM£&<Dtclhic{£. £fe 
«crStt©W-T5ChM- i i t:miL'>zmzmi<>?»& 

ChM-I IttlK©^f-f>4S*. 
© 7 * < > 4/*i£HrStt©3»# tcis-c*5. 
-fl2WiC«'j7*-;l/7 J -/>y*^L/c»^. Sit 

hM-I I BllgfiStCtt/«U £/c£jS§y|©ftft 

SfeWc&s. ^raMT©^s{c-3i»r«. aa?©* 
[0038] i&mffliaii/TB, m«cHOfflsa. c 

v)XLg|S, v^XC12 7fflR -v£x 
FM3 A*fflflaif*s^€,ti-5. */cCft£>©i!fflja£fg£ 

tTztTzm-Siz. ffifmn >^i7g©jB-cchM- 

M- I I ##&^3n££COM£#Wff 

[0039] chzoMm&szhLtcmimyzz.s. 

Ktt. ^n-t-ir-iLT«SV4 0^U*-*-i;fc 

C©TSfE(CJ/^;UiBy»J%^tjChM- I I iSe^-* 
5' Wi*^JfA-r^. *fcChM-I I©^^S4±tf 
€.fci6ChM-I iae^*5' M*»&2~3flo&tf 
fcfc©5:»AL/rfc«kt»L. -&ChM- I I jte^-© 
5' WJ5CS V4 0^i'©^"n^E-$f-^if AO/cfc©* 
2~3(lo^C/rfcJ:t>. C©ChM-I I jffr^OT 

r^i^haMbwditi*. m«sv4 o 

DMA, (8-yne>«£*£/c«y 5fn^^*-f>ji 

*© 4> ©#±tf e n „ 

[0 04 0] C©#8^**-(cttJt&«j*fflJfiL CTx.«C 
HO«tC?fmia^L//tBS©iM«?v-^-*W0rt>5 
*&^<!:-e-5-C^^tg^©M^*lf€)4aS. iMJR^-* 

<£^-. 3' Z^tn&^lMG-A 1 

8^i**s^tf6.n. &i»14«£*©5 ' ffliJCCttfi»|ittS 

v4o^©^p*-^-*ijfAsnr*j»3. &swtta 

hM-I 1 ©^^^*-«:cn6©Wtt«e^-?:}*A 

Tzt&s. chM-i iae^-o^uT^-jKtgBfaT 
«ss{c»A-r4T,«<fci». «>«>«j«3R^» n-it^ &m&& 

*©ia^v-*-*i^<-ci>J:l> 0 C©Ji^ N ChM- 
I I ©#feJK-< 4» 4f - 1 «&c»®68W*©iltR© v - * - 
SrWT*-'^*-. ^tfpSV2ne 0> pSV2g 
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pt. pMTVdh f rtzzz-mmitmib-c&tu* 
[0 04 H c<Dr.mBwm&mttj:iTChM- 1 i 

•)> ChM-I I^»ft^«Wa*jUR-rsCi*SDj6Bf 

r. rwesfiKfeffitcrchM- i i ©^assgissn 
^^-©JlttflliLTi*. s v AOVfflVa*-* 
^-ftasft. s v 4 o mmmwfriio* vrf-wtM 

&s tfO'tC P B R 3 2 2 S*oaiS{P3^**$ <fctf7> f 
f ^WttjftH^SWf SpKCR ( Proc . Natl . Ac 
ad. Sci. USA, Vol.78. 1528(19813) fci'^Wbtl 

to 04 2 j a*** * $ -©»«jiffl)ia'^w^A« >m 

«. MEM, RPM I 1 64 0&£'£ffll,> % 5~1 0% 

Ttgirr*. chM-i i z&mLT:^z3b®Mm\tz 

©^S±j»*(CChM- I IZfrmtZbCDtlZZl? 

ti. fi>frz>m&z.i$(Dtg&±mzm^chM- 1 i©# 
[0043]* icKwm. tsmmmvmz® t-r 

(SD) BB^J. ChM- I I £>;<i>Sfjt£^\ ft 

[0 04 4]7 , nt-$-i( / ttt, t^K, 
^**©t©, {BRli h >; h 7 r >£*£g«R ( t r 
p) . =>i? V-Zt^ais (lac). 7Ay? T -y 

pl. pr . T5 y7-i><Dmmm&*<o7a*- 

£-r*SP2 5. P2 6 7"n*-37-^*l^f^n 
■5. Sfc. Ctl6©^P- ! t-d'-«, Mi«pac7"P 
■=&— £— [Agric. Biol. Chem. , Vol.52 , 983-988(198 

8)] ©J^cc&BK:^. iSffSnfcBEJiJ-eiau. 
[0045] v#v-&.m&smti,-ctt. y 

T-S^S3fc©fc©rfc.Rt,>#, DNA^fiJCCJ: OftfiX 
Ufc 1 6 S V V-ARNA©3 • 3HftftRI«(CfBffltttt 
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t r p^n>*-5*-^-^<&WL/ri,^ 
[0046] EfCCft6©f8!(Oi;«&B^©#£gi77 

* s F±-c©E?njJi#tts 5' ±ifc&>6> :/p*-* 

SDER ChM-I I ft2pi& 

tea* ©Ji&c&.&3£#g$ u>. i?-±© 

SDie^lJiChM- I I ?Slitfi^£©:x~5> h 
Wi©=i <*MH¥ 1-957 

[0047] ifigi;i£&©*J§Ka>i=.©liIiK. *f t3*§ 
mttt**^>aJ6ffltt±ft/Uc;7 5 

u-h*^A«:<s^-r&ttw**ijfflb. 70*-*-® 

St. ^©TiftCCChM- I I4-3fe«fciKJ:DIB 

£. $e.tCtX^i?>|3yiJiChM- I I©E?iJ©ffl 
m«TE V7ar7-b'*il OH^KJ: 9<t$JI 

A«SJH*fCSaS«:^«S!<!:I5l DI3riJiC5| C 
tWCSZ. 7 , of7-f(cJ:5Wi«BHPLCf(i: 

[0048] ^M^-f $ - ±Lx:&ffl-ez Z fc©£Lr 
«. P U A I 2 (1$ga-qi 1 -95 79 8-Sf<£#R) -^rtJSS 
©PKK2 3 3-2 (Pharmaciatt) g/c, 
it^ail/t^ti5^{'i(-pGEX->y- 
X (Pharmaciatt) . bX*i>^mMiWmi,1tttK!fi 

«ti&rj:^i> 2 - tu-citv proex- I *i|Si«K:L/r 

[0049] ^Ketft^©^*^^ SWSKSJor 
tT^Ci^t?*^. ^f#iaaiLr«. 28*C~42'C 
*1®^-C*-S„ 7n-^P>(lac)©^ 
-*-*«fflr&*i6tt. a^*?K©6 0 0 n m©& 

iftSf** 1 mMS^C)6:S«i;^{c I PTG**DA|fi3K8f* 

[0050] MA*ffiiai; LTB. m^Invitroqentt© 

a+ j d ^ a 7;ur*« v if**? t> 

(WOWC" ; BAOJLOVIRUS EXPRESSION SYSTEM MANUAL 
VERSION 1.4) {CS£C> V CO*"^4ftffltS. C© 

[0 05 1 ] ±iefl5SSte»ft€:«SLTf#6n5ChM 
- I I ji^***. fiftl©^-C^^6#fii • nit 

[0052] ^cjia^©^!^. BA«eaa. fc^o'tt^ 
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*.«ChM- I I ©-3B&jaj£^tf£fi£^:/* KKSfT 
* y-XiKMti i ©ft&^ttStCttK: J: K> C h M - I I 

[0 05 3] *%?S<DChM- I I WMmsmiLb 

r. ak&kck. tt«iotti©Jtm> K*ttMa©jHHMB 

©flgjt. 3 6fcBmai8©JftH©^4roflUSCC «t D . 

[0054] ChM-1 I 04lit4BMiot^O<t 5 

mmm. mm. fciewa^H^ 6©^ [Method 

s inEnzvmoloqy, Vol ,146, 313-320(1987)] (Cg£oT?f 

iaia*9e5ic^u-h*ffln-csa-r*. tnn*s=i>:7 

JUx^hKitLfcfg. tfjO. 6*>6«20 0ng/ml 
©ChM- I I teio'0. 4n g/m 1 ©$|£*jfflISti 

Jia^fctin*. [ j h] ^ 5 ^>>©hk 9 j^^a^-r 

5. 0. 4ng/ml(0|M|^ttUbliaH^O»«A]^f 

(Ctb^ChM- I I «rH^tC*0AfcKJ©*3iJ^«©tt» 
tt?5S'>©S*gi&#aJ#6ft. ChiJChM-I I*s 
^ttft#Mtt©m0Bt£i**tt-$-SC <!: *tkUT(,> 

[0055] K#fflja©i«ji{sji{*K#ittifla©a*»- 

[0056] ^IBSUCfcOTfct. »tfMffllS*i&JtSl*5 

±iErf#£*ufcChM- i i *>^2S©ffe«:jl2ftito& 

[0 05 7] C©ChM- I I iJ^g3T5 - 2 5 5 3 9 

8#^$R{ctfe*g?nr(,>*«fc^cci ng~i ooue 

tt^Oili^ swr. Sfc(;ti£AJBa^«©H»a 

[0 05 8] 

CXtfcM] «T©5lt60!l(c «fc t) . sHHUtrKecJUtncc 
•MB*"***. *^(**©Bl^j|U&b>n9iaT©X 

[0059] <l>ChM- I I cDNAWSffr 

(1) r>2/|6ffHJBk«j|«lt#i3|6eDNA9Y^y- 
©tSSS 
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[0 0 60] PCRSJ£©^tCfl3t»4cDNA*-^fiS 
r*fc»ec. flS'KOTHKWIWRNAiHIHLJIfc. 
RNA©tBSS«. Chirorin^O^ffiSr^p^KLTfT o 
fc. fttto*. ^ffifrafflHMMRff 1 0 0 g£&<*S 
*«pr*&i*u vy-v^a v***s7*- vt&m [6 

M V7-*J>l*4v**lsT*-Y (mymm) . 5m 
M ^x>K^hij^A (ffijfSMHIE) . 0. 1M 2- 

o. 5%if;uai/>gf^ 
A (flWMX) . pH7. 0] tpT^^t^-CXL/ 

-F25ml fCStur 1 5ml ©fift-fet"} 
(5. 7Mfflfct->'?A, 0. 1M EDTA) 3rj££t 

£5 5, OO0x»rjt&*H*l,Th-ifA'RNA*Jfe 

mtLXmiRbtc. 

[006 1 ] mW.L>tc\--Z)l>RNA%ffimti&i]l*.< l C® 

3d) /*-nn*ii»A (mymm) Avr?*r*a- 

;U (ftttfcffilg) ffiK <2 4*f2 5*H . ttSUt) «fl¥D 

u is. ooox gl i o^iaioS'C^st^m^ ± 

i*©*»*iajRl/fc. BR0fe*i4i/i 0§fi©3 

©x3r>--.>U-£gsJjnLT 1 5. 0 0 0 Xg. l0#Rfl© 

«. 1 0 m 1 ©*«Ktt*«:;jgjgOfc. 

[006 2] poly (A) 'RNA©W3, «T© 
iSfCffo/c. "Tfefofc, 10mgOh-WRNA§ 
**i6g#lmM EDTA. 2 0mM h'MSi(pH 
7. 5) fC&*J:9CCMHU 7 0*C. 5#IH©8&#ia 
S8. *±"C£Mfrl/fc. CtlfC, 5M NaClSfS*. 
ttitKWO. 5M(c4:eJ:9(cAiit.-C > Ol i go <d 
T) •feJUa-.X^A ( t y p e 7. IX 1 cm, Phar 
maciatt) ImM EDTA*5«fcO*0. 5M 

NaC l«$to2 0mMMX&BtttffiR (pH7. 
5) r«9A«ft#« k MUtttt*fCT|g£#HI€£lt| 
Lr*<Jl 0 0m g©p o 1 y <A) 'RNAWc. 

[006 3] cDNA©£l£tt. poly (A) »RN 
A 1 0uff«|RHCCffib^. Slttt. cDNA synthe 
sis module (Amershamtt) K.®tt$tltcMW%&M< V 

tfx*vr~ tfH. AJSffiDNA^-;^7— tftcr. m 
w»{cia«s©^ra-c. r*«cDNA*6rtite. * 

W:. < C D NA synthesis module (Amershamtt) 

3 tltc T 4 D N A* »J ^ 9 — tfCCT c D N A*4S 
©Titfttlf-ate. JSlCfis 7x^-^/d»oa*JUA 
JflW4ff(,>. ±t»©*JB%lHlJRl/fc. ^btcA<.mt^ 

sfi© 5 Mft^r >*^.-i; j*&mzmtia®.. 2 sss© 

ac«C, 15. OOOxg. 10 
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flflH©ik&*Hat£ffl,». s->V<%mc&Zc DNA 
omW&'ft r.fc. EURLfcc DNA£S£*sL;fc&. 2 0 

[0 06 4] XlC. 1 0 w 1 (Dc DNA (#J2 y g) * 

*ttJraivifc„ -fftfe^. 20mi©T4 dna'J#- 

■fe*SJc4gE r 6 6 mM h y Xttffi!ilSSS?S ( p H 7 . 
6) . 6. 6mM MgC 1, (ffitHM) . lOmM 
S?***H b-)l> (DTT. fa^H) . 6 6uM 
TfVs/^S' -='J>SI (ATP, SIGMAtt)j 
*{C3 5 0#fi©T4 DNA (gSifi) *M 
16'C, 2B$ra-0*^^->>a>bT. 2 OOp 
mo lO Eco R I 7 cDNA©5t3SK:|g^ 

[0065] Kftttfeflt&tcfft,* SephacrylS 
-200*7A ( 1 x 4 c m) tCSIBfll/. 1 mM E D 
TAiO. 5mM NaC 1 £St?l 0 mM h V XJfiS* 
( P H 7 . 5 ) CCC. saiK E c o R I T iff* 
-fcttflOl/fcc DNASSffll/fc. jgHJUfccDNA* 

^{C. *6*>Dfe*lfiaE^E c oR 
I (Slit) TiWttt. *M*lBy>B{l:LfcA ff t 1 
07t-J/DNA (Clontechtt) Ugt, E c o R 
ir^-ifflffl^ccDNA 4 00ng£. 5# 
l©T4DNA'^- tfStfSJifir. 16TC. 
•/>+ a '<-i/a>LtT4 DNAW-yKTM^ 
Ofc. 3 cDNAi^UfcAgt 1077-y 
DNA4G igapack II Gold (Stratagene 
tt) 4fflt,»t7 7-i*n*^ylr-isy#l,tc. 
[0066] & htilcv 7 - S>tt***j£«:m»j*dM 
C 6 0 0 h f 1 AttCCflgfe. WKfr l». V r-V&T- 
fcBiRUfc. — 3W5l8ffCcj:»3. 100ng©cDNA 
*/c0*\>2 0 07?©7T-y^a->5r?5fc o HiRg 
hfc7r-yiSi©- g)J ( l 0 075*a-yfag) 
fC. SDS . EDTA#*n?h» 

1 0mM&cEr&J:5(c8SDnU v 
*pp*;l/A«Hj. U/-J«iTV>, DNAiffi 
HLfc. 

[0067] (2) ChM-I l^>^f^3-(.-t 
&c DN A©PCR?£ 2? a-r.>^ 

iJE©<fc9Kt,T»6tt/ccDNA£l$S{ci8(,». Ch 
M- I I aO/^Hfcn- FticDNA*, PCR& 
«C«fc9WlOfc. 7r~S?tt?-*>6>g«LfcDNA 5 
n tr ^mmcKtiM {5 0mM KC 1 (ffijtettJS) . 
lOmM t-VZtmimm <pH8. 3). l. 5m 
MMgCl,, 0. 1% (W/V) tf75=-> (D i f c 
ott) . 0. 2mM 4 d NTP 
0. 5«l©Taq D N A 'J > 7 - -If CC 
r c DNA©i#taSJ££?T-*fc. -e-©^. -T^Y^-i 
1>T«. #ggjp5 - 2 5 5 3 9 8 #&$B{CiE*K©C h M 



IfPflT 10-146189 

- 1 i *>a*s©t s swmm*i*>imLvm\sit7 

5' -CC I TGGGC I AT I AT I TG 
(C/T) GC-3' (ie?»J«©ie5lJ#-^ : 4. 2 0 2 
*m-^h\ I fcii^S' -(A/G) T 

C(A/G) CA(A/G) TT(C/T) T C I A T (A 
/G) TGIAT(A/G) TG-3' (i2^©iE?"J 
#-*f : 5, 243^U^?K) £ t ^h^tl^iSSO. 
2mM(CJS4J: 5K:fJSflni>T. ±fir 1 0 0 w 1 ©Sit. 

[0068] ^DNA^7-/v-a, ABI394 
DNA^gStS (Applied Biosystems 

tt) *fflt»r^Lfc. igifijsrs«. 9 4"c. i onrs 
©-o+^-c-^a^©^ 94-c. i#ra 

5 0-C. 1. 5^ffl <7~- >J>?Xf-9 
7) . 7 2-C. 3#|Sfl (ffcB*^?^) 
^a>£3 0 f «3 ii-T Cite J; f3tfo/c. ftffc 
(C7 2-C. 7^ra©^>+*^— >a>4tft». 
**70fc. Sl6». Klc«©l/1 0£5% sJojTi' 

(S-iqmatt) TjfefeU (UV) T~CtjR9rb 

[0 06 9] *fc, ±iast£«©0%0. 5wl£S#39 

lHSO*WIRie{cHIC-Ctf-»)t. ^-/v 

-•fci/a*. -laaoiwiRieoBKcflic^y^^^- 

«fc»3rtW«:tt«-i-*^^v-. 5" -TGCC/T) 
GACC/T) GG I CA(C/T) GG I TG(C/ 
T)G-3* <B3»J^©Ey>J##: 6. 19K^W? 
H>*»J:Cf5' -(C/T) TG I AT I CC 1 GG(A 
/G) TAIAC(C/T) TT-3' (E?lM©i^>J 
tt:7, 2 1 2 * Utf* K) SrfflU/c. SlS«. 9 4 
'C lO^lfflO^ta^-i/aX!)^ 9 4*C, 1^> 
ra. 4 8'C. 1. 5#|ffl. 7 2*C> 3^©-/>*o,^ 
— >a>*3 0•t^Y^J^^a•JJg•rc<i;^CJ;^5^f• 7 /c„ & 
&«C7 2 , C > 7^-|ffl©-C>+»^-^ 3 >%^Cv SIS 

[0070] StCjS© 1/1 0^5% #>)T 

9<J)IT$. FYfrmm.mb (PAGE) CCTWWLfc. 
y^i^lts. Atftfi ^200 bp ifi© 

(0. 25Mft^T>' ; e-'5A > 0. 1% SDS. 1 
mM EDTA) *"C**y^-f XOfc. h 
5:3 7-C-C2^ra^L/> 7 * p p^;UAftS 

m^fftr^ftO^e^rlaJiRt/c. [5IJlXLfc^k@«: > 9$ 
S©5MR®7>*x£A*i3Sflnb/d& 2{gg:a©i 
*y-^*aSftJL, 10. OOOXg, l O^fiBOi&ilv 
^■H^f C> c D N A fclMX L/c. 

[0 07 1 ]^C(C, c DNA?rte*SIL.A:a, 16wl© 
^cSIB^^C^L.^ T4 DNA^U^^-^fBjg 

[33mM h -mmmm. ( p h i . 9). 66m 
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M mW.tr U £ A (fn*N6H) . 1 OmM ftlv^i/ 
■^A (ffl3feiffiai) . 0. 5mM DTT, 1 mM 4dN 
TP] tfiT6#a<DT4 DNA*'J>7- tzi. 3 7 
'C. 3 O^ffflJgl&Siffc. T4 DNA-1<'J>7--fe"CC«i: 
•3 *ia£¥HHt b tc c D N A * 7 x y * P a ^ 

DNA£$&tSM&. 20j/l ©jgc®Stt*7klC)!g^ttc„ 
5«l<DcDNAMii. D#>*lM8&Sm 

XU^f-pUC18 lOOngt, 1 10 

On l©SJEc$E«*i-CT4 DNAl/#--fef{CTl 6T. 
1 2B$RflSJ£;*-t*.&c:±CCJ:g. 7 , 7XSF^i'?-p 
UC 1 8©i'D-^>^ge{4 ( Sma ISBQ) (C»AL 

[0 07 2] C©JKjfc?g *JJSBJM 
1 0 9tt©3>ff> HzJb (COMPETENT HIGH, 

Si. T>ft"j> (Amp. £**?i&g5 0/i 

fr/ml, 5 - ^n*-4 -^ao-3--/>F 20 
/J-D-^i'hb^^F (X-Gal. Sicmatt) 
fct&S&o. 004%. -rv^ntMU-fi-D-^^-^/ 
7>hb7/J/F (IPTG. Signatt) 1 m 

M©iSat§*L.;cl. 5% LB^igJfi [1.5% 

(«I**E^I) . IX hU:/h> (Difco 

tt) . 0. 5% »«am^ (Difoott) . 0. 5% N 
aCl] (HT. X-Gal-IPTG-LB-Amp 

->tc, X-Gal-IPTG-LB-Ampf 
^tfLbKta^L/cififtte-r. *>oX-Ga 1 5C<fcD& 30 
feLTW«ct>ffi©=ia.=.-;& 1 0 OffiiMlRU &*5m 
1©. 50jig/ml©Amp^tfLBeJfi (1% 
'ifbbV7Y>. 0. 5% BSfflam 0. 5% N 
aCl) tfc-CS?^. 12BSW. JSMiggL/t,, 
[0 07 3] #fc\ S&tcSEU. m&frhrfv* 5 KD 
NA£tSil!!Lfc„ rfcta^. gfftfclO. OOOXg. 
1 O^KW^CvTXi^^O^fl^^lnlitXOfc. SiRb 
fcffi<*£. igifc© 1/2 5 SSCD. lmg/mlOV/ 
*-A (^k^X*) *Tlr*?i§& I [50 mM D 
( + ) -ifJla-x (fUftftm) . 2 5mM h'J^ 40 
8t*SS5$ (pH8. 0). lOmM EDTA] iCMM 

i>tc. ffifrmmm*fr±<,c 1 ofti$mm&. im. i ©2 . 

{#§?fi©fg?g I I (1% SDS. 0. 2 N NaO 

h) zmmo. a-t>*>tcaa& *±k3^«ci 
nsote. ^(c. ?g® 1 © 1 . 5 te§s©?g?g mi 

(60m 1©5M^K^"J^ACC1 1. 5ml©Pffii 

28. 5mi <DmmiMgL7k*mmLtcim) immu, 

*±«C1 57>lffl»glyA:. #g^> 10. 00Ox Kl 

Sso-rv^D^v-^j&ii^a^T. *±tcs?,{ci o 50 
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#lfflftg L fc. l£gf&. 10, OOOXg, 10 5ffi<D 

SK£t£&$. igttt 
©1/2 5SS©. 0. 1 mg/m 1 ©ysJOl^UT 
-*?A (Siqnafl) <&$tfTE®»?g [lOmMh'J^ 
(PH7. 5). lmM EDTA1KSSU 37 

[0 0 74] -r>*^-^—>a>^. '^a©i|{ijl? 
l/>y>;3-;KPEG)g« [20% PEG 60 
0 0 (f&ftfc&H) . 1. 5M NaC 1 ] iWfQL, F 
^7-f*±-C3 0#IH!#Bl/fc. 15, 000 

Xg . 1 5#IB».MW)i4fTt». 7"7X5KDNA§ 
MtilLtc. miRLtc^^XZ FDNA&7 0% x^ry 
-iI/"C2H86*L. S£*8f£. igJft©l/5 0^M©TE 
*gjKi£{C?§jJ?L<. 7*>'-;P/i'nP!t:;l'Ajflai > X* 
^-Jl'tt^^m 1 '. ^5FDNA4iKl/fc 0 fit* 
t,fc^** 5 K D N A 0 . 5 u g ^.-ftUPSil^ E c o R 
irSWtL. 1% T#a-* (e#<t^) yn^mft 
»TC)I?#tL/c„ -e©^. ^J3 0 0 bpOcDNAK 
JvfcW^SSfllfe&ffcp CHM- 2 - 1 £f§/c. 
[007 5] (3) fcSB2?!J©&?g 
i»x.(*pCHM-2- 1 *4 Om 1 ©LB^filktCjfa 
U 3 7 'C-C 1 5mMt££l,X®mLtcmfrt£®i}>Z» 

mmicft^-??** KDNA*tg$SL/c. mhoa::/? 

^.S KDNA4it,>r. ABI 3 73A ^-?x>+>- 
- (Applied Biosystemstt) (C "C Sanqer&CC J: ■& &HiE 
?U©^S*?f-3fc. ftfc. feTHCfT 5 &SE3aj©&5e«: 

[0 07 6] ^SOfcifiSiEyiJ^fetfCfS^OfcTSy 

[0 07 7] (4) S^fiChM- I I c DNA©BXf§ 
-TSSiI2?iJ©Bt^ ( 3 ' - R A C ES) 
±ierpCHM-2- lOcDNA|lr)t*67'0-7'4 

mWc? cDNA7-f^7'J-^i";-i 
y?Ltci>K 5£±gc DNA^Kffr-5Ci«r#Ji*> 
r>/c. fCT, TO±ScDNA*BXff-T'5Bfi ( Jt , J^T© 
Rapid Amplification of cDNA Ends (RACE) &CC<fc 
5cDNA©lfi|i5:tfo/c. 
[0 0 7 8] RNA©i9t{«JWT©J:^iCtf-pfc. $ 
T. «IS4iai& (M4cm) ©t/^ISff±ffiaSiiitj2 0 

0 »**ffiBJR4'-C*W*U 2 00ml©RNAzo 

1 jfttt (Te 1 - Te s ttt) ^Vt^'J-T -{ XLtc. 
^(C. *^r^*- [-© 1/ 1 OgiOi'OO*^! 
fflL. 10. OOOXgtl OftRffi&b&ttU 
EHRO/c. 7KetlPSfa©-<y7"p/<y-;u«:iiifaLy. 
10, 00 Oxg-ci 0^rai^C^»l«:?f{<». F-^JV 
RNA4@jRtte. @itXl//c h-5f^RNA4feiS*if 
fcf£. 10ml ©Si©Sttttl*(C^fWL/c. ^2 0 0 g 
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OfiiaWp6*j2 0 0 ms©F-duI/RNA*ttfcHl/ 
/Co SffiKtE(,>RNA©*M8*m»> 10 mg 

©h-$ul/RNA*>6iKjl 0 0 mst<Dp o 1 y (A) * 
RNA*»/c. 

CO 07 9 ] W^tltemRNAtHStfC, Marathon™ c 
DMA Arrplification kit (Oontechtt) *JfH*-C % RA 
CEj£«cJ:*cDNA(D4(M|*ffote. «T0J5l£K::fo 
1>"C, ^KDNAr/^-fv-fci, Marathon™ cDNA Ampl 
ification Id t«C«Bf* 3 tlfc 77 -Y v-J^tt* AB I 
3 94 DNA6rt»tffl^tA«l&. Ria*. Marat 10 
hon T " cONA Amplification Idttca^StifcjBfflfjBtijJ; 
DfdNTP*«l»rtfofc. 

[0 080] *r. cDNA<D£«*ffofc. ffi^Lfc 
poly (A) f RNA 1 MgicDNA^7Y7 
5' -TTCTAGAATTCAGCGGCCGC 
TTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTT(G/A/C) (G/A/C/T) - 3' (IB 
5UH©EJ»J## : 8 , 5 2 * £ u** K) *iM£3pfiBR 
lcr3 7 , Ct*il/, JHUcDNAt^fllfc. 02 
*ttSRl*, **D¥flWt**Tt\ cDNA<DM^T 20 

[5' -CTAATACGACT 
CACTATAGGGCTCGAGCGGCCGCCC 
GGGCAGGT- 3 * (KW*<DK7»J#-^ : 9 , 44 
*2>U**F> £5' -P04. ACCTGCCC-N 

H. -3' <|3PJ3e4)£ftK# : 10, 8^^U*^ 

K) ] ©fe^ttf r>te. «»JRj£OJgl£3B[ 10m1*# 
«?L 5 0 m 1 t LX, aa©*«Slt«: 1 /x 1 *JBt> 

[0 0 8 1 ] *»aRjC«, ChM-II cDNACDie 
5>JO— SBitBMW&^^^v-, 5' -TGTGGCC 30 
AGTACACGGC-3' ( EW*<DK?U*Si- : 1 

I, 1 7^^U^^ K> fcj:0'3' ^ecfflBLfcTy 
^-^-fv-iSWltt^-fv-. 5' -CCA 
TCCTAATACGACTCACTATAGGGC- 
3' (E$U3i4)E$U## : 12, 27^^Utf F) 4 
JBl^ Taa DNA#yy7- fe'CCTtfo/Co K(£3K 
tt. ^It5 0 jlc 1 <h Lfc KJttt, 9 4°C, 1 $MH<D 
-f>t a ^-Va>oa t 9 4'C, 3 6 0 f C, 
3 0#fffl, 6 8 -C. 5»B(0^t*^t/3>t3 0 
VJPJimK *f*6C7 2°a 7 #W0^ 40 
s^*froTfiiS«*7Lfc. SlS&cDl/l 0*5% 

PAGEtCtMfilfc, *fc. JJBSJ6«<05%5/i 

j£*tTofc„ 

[0 08 2] 2@B(Dif*BHl6tt, 1 HBOflMBElfcK: 

^crtf -ofco *RSJSiB5 m i Srissatc. 1 saotg 

5' -AGTCTACCCCGGCATCCA- 
3 ' <IB?iM0iffi?iJS# : 13, 1 8 X £ U** F) & 
cfcO # 5' -ACTCACTATAGGGCTCGAGC 50 
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GGC-3' (E9*J«0E3i*-*: 14, 2 3K^U^ 
*K)*8H>T, Ta q DNA#yy-5— tf{cr*MBS 
l£*f?-ofc. KJESKtt, t£fiT5 0 m 1 £L/Co Sjfc 
tt, 9 4'C, l»|0^>+a<-^3>Ot 9 4 
'C 3 0#Rfl, 6 0-C, 3 0fM 6 8'C, 5#HJ©-f 
>*^-^ 3 >*3 OIM^MtI,*, Sf*^7 2°C, 
7»IH<D-f>**^-5/a>*m*SJ6**70fc. S 
(S*7». Kl6»Dl/l 0*5% PAGEttTJStfr 

[0 08 3] <fcfc fc ^20 0bp^ificcf4g-r^y;uK 

»*LfccDNAK>i-*iaiR. flHKU T4 
DNAy^tCt^UX^^r-pCRI I (m 
vitroqentt) CD^D--> ^SP&CCffALT, *g§gfj 
Ml 0 9ttZ&M&&l,tc o X-Ga 1- I PTG-L 
B-Amp«^ig«b±k:m3gL/fciS*ttSlr, *oX-G 

EffiKm^x* FDNAtWUU 8?W*tTo/t 0 
3 MUfc^X^FDNASmit, cDNA 
©*MH2M*8tjeOfc. ^0*SS, ^2OObp03* 
*HK««<OttJH^J«*-i-* c DNA^i^fift 
***pCHM-2-3*»fc. 
[0 08 4] (5) 5E£gChM- I I cDNACDBK 
f#-±ifcKyiJ<DIKf# (5' -RACES) 
5' -RACE*DKl£tt, 3' -RACEffiMJCT 
fT-?fc 0 £J5SDNA:79-f ^-tt, Marathon™ cDNA Am 
plification kitfcWtStt/c^ ^ ^-fel^ttA B I 
3 94 DNA^««t^l/c s Kjfctt. Marat 
hon™ cDNA Amplification kitfC^§ft/c^»?&teJ; 
tfdNTP*»l>fc. mmtLXte, 3' - RACES 

fecDNA^fc. lBSOWBElfctt, 3* -RA 
CEffirftJEUfcChM- I I c DNA© 3 * #«9ttl 
«©I^J*»$C^Lfc:/9^v~. 5' -AGATC 
GGCTTGT I CCTCCAT-3' (E^MOE^J. 

1 5, 2 0**U**F> *$<fcc>'3' *ffitC«»D 
bterdr^4f-^^v-4«|ffle|Cc. 3' -RACE 
ffiOSlCOBRCCfeffll^fc^-f -e-. 5' -CCATC 
CTAATACGACTCACTATAGGGC— 3' 

(mmom&mn : 12, 2 7 * * u** f ) */bi> 

tc 0 StB«ttil45 0/i 1 £LT. Taq DN A# 
y^5-*Kr«MBSJ6*frofc. S«at. 9 4'C, 1 
#Bfl©^>*A^-^ 3 >©ft % 9 4'C, 3 0W 6 
0-C, 3 0#fffl, 6 8'C, 5^-f>+a^^a> 

1/10*5% PAGE&CTft?#fL/£ 0 

iCffiO^^ 5a l*5 0f&l&«HU ^<D5wl*»M 

[008 5] 2 @S<D^*aSJtvti, 1 BSOifiHSjecc 



21 

5' -AGAAGATGGCTGTC I TTTTAGA 
- 3 ' (E?iJ«©i59>J## : 16. 2 2 * * K) 
*5<fctX5' -ACTCACTATAGGGCTCGAG 
CGGC-3' deFiJ*?<E>Be?iJ#-ff : 17. 2 3X?U 

**k> *jm»rffofc. sastt. 9 4*c, l^-ia©^ 

^a^-^aXDg, 9 4'C. 3 0#HI. 6 0 'C. 3 
0#H. 6 8'C. 5»ffi©-f>t^-i/ 3 >53 Otf 
•< PMll/K &f£JC72'C. 7#RS©'f>**^— > 3 
>£fTo-t£jfc£&7 Lit. JRittt. £(£«<D 1/10 10 
*5%PAGE(cr«tfrL/c„ #j5 00bpttifi 

fctiBr«^IKti-#>&. WlbfccDNAfclUiK. ^ 
t¥U 7?XS. K-<?*-pCR I I ©?a-x>^gp* 
ftKjfALT. AHiSJM 1 0 9#ZBn&8iLtc. X 
-Ga 1 - I PTG-LB-Ampf^tftUcffliL, 
/cW^ST. *>oX-Ga 1 {Ci<JS&Lri^j:t,i3o 
©^HtK&<*«co(,>r. S&tc&n, rfvx* KDNA 

©tt#. ift5 0 0 b p©ChM- I I ±3-? < 20 
5 ' #ffiRtttt®Eai£3rr & c D N AlffrtSrt 
P C HM- 2 - 5 
[0086] pCHM-2-5 ©ffl»B^J*^Oft:IS 
*. $SR0Bte=J K>ATG (Met) <DW&%mV8.TZ 
ttbtc. ATG (Me t) ©TftKChM - I 1 i2?ij 
*HliSUfe 0 pCHM-2-1. pCHM-2-3. p 

c hm - 2 - 5 ©ie?ij*^. sftisoiswre 1 teen 

©<taaB5»J©J)W!Kfi&*L. #£HJl©ChM- I I M& 
ChM- I \ <D£T i smti&iHZ. iB?lJ*©iB51J##2 30 

{CTrcsn-sE^ij-c** c ammstitc. 

[0 08 7] <2>«MChM-I I ©Kit 

ChM- I I cDNASrAHBTISgiSttSC 
&tcJ:9lltfcA.ChM- I £ 
SliChM- I I <D£«tfitt«ttglsfc. 

[0088] (DChM-lI cDNA©5® 
SI^JF'Cfdi-pPROEX-l (Gibco 
BRLtt) ©7-p*-3r-©T««:ChM- I I c 
DNA^JfA* y^-fv-. 5' - GGCGC 
TCGAATTCAA ATTG AAGGTGGACCT 40 
TGGGC T - 3 ' (ie^M©ia?iJ##: 1 8. 3 6 5? 
^U*^ F) *5ctO*5' -CCTGGATCCTATA 
GGTAGACAGTA-3' (lfi?'J«©Se?iJ#^ : 1 
9. 2 4 5f^u^-^K) ©2-^©7'-7-<-7-*flac\ P 
CRfi6Krtt»SSWO«SJaE*?fofc. ChM-I I c 
DNA©rJ-7 r -/>i/^iKt©^S? r WT-57-7XS K. 
PCHM-2-5 DNAfcNSrtC. Tad DNA#U 
^•5— tfKTlt«Hl6fttf-»A:. Stc.«. 9 4*C. 10 
fl-Rfl©^>4» a 9 4*0. l#ffl. 5 5 

*e. i. 5«n. 7 2-c. 2^w©-r>+ JU ^_t. a > 50 
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£3 0tM*;Ut7 2*C. 7#Rfl©^>* > 3 > 

[0 0 8 9] ^CC. 5ftSL/fccDNA5:^:a(Cfi£lv :/ 
7x5 i-x?$-pCR I [©^a-^ygMiccffA 
Uc 0 CtlfcpCRI I -CHM- I liifrgUfc. Jf 
AbfccDNA©fc«i35>J£&5£U i&«©g&{tcfc.S 
3- K3*l*7S y&©^J|#fct,>c££i»IgLfc7g. 
flJfiBB*% E c 0 R I t BajnH I <^ili§) TpCRI 
I -CHM- I I D N A^NKkL/T 1 % 7 fSxi—7sf 

^fcliJRO/t. HMXl/fccDNA*. *6*>D 

#>$UKBI^ E c 0 R I iBamH I K.xmilLtc%m7 
7X2 K^££-p PROEX- 1®2 U-->i/gq{ji 
«C» AU Ate® J M 1 0 9 C©B# 
ffiC^cT^-fv-l itc«, Jfiijgiga^ynf-T-^ 

I 0 H^-©^JBf iS»J*i#S ft -5 J: b i8f+ 0 /c„ £ fc. p 
PROEX-l© Eco R I i Bam H I©RfltC*liAL 
fcChM-I 1 cDNAti. ^•/a*-i?-©T?J£ 
tCff^-r* ^7^5 K-^^f-e#©^|!?|g^a K>A 

tg (Me t) zmmLxmiztizjisicmtLtc. 

3 F>©3*gTi£(Ct;*g^>ird/£WLTU5fc 

mLJZCtWM'&ZtiZo C©J;5{CL/T. ChM- 

II cDNA4j%lt4^5 K^^^-pPRO 

ex-chm-i izmmutc. co^icLzmmv 
tczm^fit -fcto. E?«©ie?ij#^3«ciat8©ffl 

[009 0] (2) «chM- 1 iconm 

zjzsic i pt GzmmbmummLtc. iptg* 

5 0ml©@|(*?:. 10. OOOXg. 1 0 #Rfl©ja<£> 
5 («*tW) . 0. 5M NaCl. 2 0m 

m v v*mmg.mm (pH7. 9) ] togsofc. v 

-^—>3>(cJ;5,a(*K«*. 1 0. 00 0 xg. 15 
#Rfl©i£'l>#8t. 2 0ml ©ilS^iSa5^©ll!KS* 3 
@^ K) M L . 3 EB©ia^:9-8£&©i3t®£ 3 5 m 1 © 6 

20ml4t^?y>g^^ A(lx2cm Haaoi 

[0 0 9 1 ] ^ffl0il». 1 5m l©6M^T-^>tg 
Sl*^tf*S-^igflBffi{cJ:4jft?*lj». 6ml©6Mi/r 
'£>>ttK*$triHRftiMftffft [ 2 0 mM 5 ^ V 

-ji'. o. 5M Naci, 2 omMbv^mmwmm 
(pH7. 9) ] {c«fc4z5fe^iii^@jR0/c o ;xcc; A 

y-^jgg6 0mM. 0. 1 M. 1 Mt^tHLfcil^ 
Sr-e-tt-e*l2m 1 . lml. 2ml Sr@iRC/c„ 
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«c. ^5*V-;USglM©i§ffi£SttfTl.> > telhmfr 
42 m 1 PiRU/c. 

[0092] (3) mi 0H-^(C<tSChM- I I 

*g? D a B £PD-i o^^Atc^ggL/rittia^o/c. Ntt 

& S« D a D«tO 1 0 y 1 «&KU 15%SDS-PA 
GEKrtflffU ffllft^ChM- I I©*gHJ£«I§&L 

ftSl 0 gr&ifcO 1 2 (ig©gl OH^F- (DENNZYME 
ApStt) iSlS® [0. 1M NaCl. 20mM h V 
Zi&®Mffim ( p H 8 . 0)] 100Ml*r37 

1 0 m 1 £#&U 1 5% SDS -PAGE-Cfl? 
#fLfc. yJl^Coomassie Brilliant Blue R 

(CBB. Siqnatt) T&feU ChM-I I jr>A»J| 

[0 09 3] (4) ffl&*ChM- I I©£!MS1t 

*-*\ ^fc-^-i?-^ h*^-y-+' (30 0-eoo 

IS£0. u>y7 5>QftKzt h y-jA <E 

^'t*>tfSt^VmOKim (CMF) 3 7'C 

■c2o#ra-f>*^-i/ 3 >Lfc. *©a. *ai$©i 

OfSSSOO. 2% h y^*/> (Difco Laboratolies 

tt) *^«?CMF«i3riB#ra^sofc. CMFr« 

SfeifrOfcfc, 1 OfggSOO. ZKzi? (Sic»n 
att) *£trCMF4>T3 7*C. 2B$R8 3 03flg. ^ 
l/Cfett*attl,fc. ^Hitfctfflia* 1 2 0 <* m?L&© 
*--fp>7.f ju*- (NBCII) rA&txc^w. # 
f8l$n/c«4^C^l8t:cj:i3@iRL/t. EjR l> teiffflgta 
41 0%^jfcfrjfitf» (FBS, GIBCOtt) *£t? 
Eag 1 eM&m&mtik (MEM) T3gi5tM, IS 
37-y>M(5 0yg/ml, pH3. 0 : iKW) 

h (Nunctt) (C 1 0 000«i8a/m 1 £&*<J: 
r. 10%FBS. 3 2U/m l(D^-->y> (WrfeK 
g). 4 0 « g/m 1 <DX \-l>7h-?<(is> (Sionatt) 
££tf. F-12SiiDulheccoa^Ea?l 
egitt (DMEM) ©1 : 1 il^JgfWr (FADig 
tfi> Flow Laboratoriestt)3 7'C. 5% feMtiXi&Bt 

zstsmsTic-cmmLtc 1 Hfcttcff 

[0094] i&m&&wm(D d n A-smmrnvm^fe 

Mft^V t'H] ?5^> (Amersnamtt) ©HX9j£#?: 

yu-h4it?=i>7jux> demote®., mmzo. 3 

%FBS*gtfFAD£tf!Cc£&U 3 7*CT2 4B$K 



C13) #BB¥ 10-146189 

24 

'Aic. mfetZim (JbiB (3) 
fefflMChM - I I ) i0. 3%FBS£^t?FAD 
£ttk«:g8SG3e>K:2 2B#R8ig#Lfc. C©J§£FGF 
-240. 4n?/ml ©rgSrSSJlD. #^Jn©M^?r 
^Wl/fc„ $6«C1 0 ul© ['H]f5i>>(130n 
Ci/mD 4B#Wi*«Lfc» 1 *fflHS£*#l, 

fcPBS (2 0mMy>$$8S& <pH7. 0). 0. 
15M NaCl)T3»(/fcg, 5% MJ^P 
n§*8! (TCATOI&WIg) T2[sK x^y-^U/i-^ 

io * (3/i . v/v) r2Sft»uraniott«tfStt« 

$ *> tcijffliaB* o . i N*®{t± h y •> a{c 

igfiSLriUKL. C*lS:6NJag?'Ctp«lGfc& > DNA 

(LKB-Wallac 1215 CompuGamma. LKB-Wallactt) "C 
S'tfEL-fc. *©*§*. iH&AChM-I I**tt#fl|ii£ 

[0095] 

[^w©s»^] xmwochM- i iae^tttftt^a 

g^'C*«) > *ti*fflt»*Ci{CJ:0IKfcjtChM- I 
20 H635£tc#»f*e4#'C#$. ChM- I I tt, »c 

r6Ci*6> ESI D a D iUT©*iJffi*i^3tx€). 
[0096] 

iE?r|##: 1 
IB?iJ©g3 : 7 1 5 

ieyj©s! : mm 

30 lajjg 

^^5^ : "J> ( Bos taurus) 
it^©^iS 

^P->« : pOM-2-l, pCm-2-3, pG*4-2-5 
I2?lj©^it 

^fSSti^^fB-^- : mat_peptide 
Ute.ti.m. : 187.. 58S 

ia?ij©«ffi 

«Ffi4«r*-*"iH# : CDS 
40 S&fi&g : 133.. 585 
»»*«JELfc36Fffi: E 
E?iJ©#m 

IfSfc^rilTitl-^- : siqjjeptlde 
#?Sag : 133.. 186 

ie^J©!RF8t : 

so -eoootiHii : rntj sisyz&r. 
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MGATATGAC AGATGCAGAA TTCTAAGGTT AAATACCTAC ATAATACTAA TTCAGACTGG 60 
MTATTCTTC ACAGACTGTG TGGGGGCAAG CCTAAGGCTC AAGGAAGAAG CATTCTAGAG 120 
AGACAAAGAC AA ATG TTT TCC ACA GGA AOC CTC CTT CTG OCT GO" CTG 168 
Met Phe Ser Thr Cly Thr Leu Leu Leu Ala Ala Leu 
-18 -15 -10 

ATT TCA CCT GCA CTG GCT GGA CCA TGG GCT ATT ATA TGT GCT GGC MG 216 
He Ser Pro Ala Leu Ala Gly Pro Trp Ala He lie Cys Ala Gly Lys 
-5 1 5 10 

TCT TCC AAT GAG ATC ACQ AG\ TGT CAT GGC CAT GGC TGT GGC CAG TAC 264 
Ser Ser Asn Clu lie Arq Thr Cys Asp Gly His Gly Cys Gly Gin Tyr 

15 20 25 

ACQ GCT CAG AGA AAT CAG AAG CTT CAC CAG GGT GTA GAT GTC TTG TGC 312 
"Thr Ala Gin Arq Asn Gin Lys Leu His Gin ay Val Asp Val Leu Cys 

30 35 40 

TCA GAT GGC TCT ACT CTT TAC GCA CCT TTC ACC GGA AAG ATC ATG GGC 360 
Ser Asp Gly Ser Thr Val Tyr Ala Pro Phe Thr Gly Lys He Met Cly 

45 50 55 

CAG GAG AAA CCT TAT AAA AAC AAA AAT GCC ATC AAT AAT GGT GTT CGG 408 
Gin Clu Lys Pro Tyr Lys Asn Lys Asn Ala He Asn Asn Gly Val Arq 

60 65 70 

ATC TCT GGA GGA GCT TTC TGC ATT AAA ATG TTC TAC ATC AAG CCA ATT 456 
lie Ser Gly Gly Gly Phe Cys lie Lys Met Phe Tyr He Lys Pro He 
75 80 85 90 

AAA TAT AAA GGT TCT ATC AAG AAG GGA GAA AAA CTG GGC ACT CTG CTG 504 
Lys Tyr Lys Gly Ser He Lys Lys Gly Glu Lys Leu Gly Thr Leu Leu 

95 100 105 

CCC TTG CAA AAA GTT TAC CCT GGA ATA CAA TCC CAC ATA CAT ATT CAA 552 
Pro Leu Gin Lys Val Tyr Pro Gly lie Gin Ser His lie His lie Glu 

110 115 120 

MC TGT GAC TTG ACT GAT CCT ACT GTC TAC CTA TAGATGGAGG ACAAGCCGAT 605 
Asn Cys Asp Leu Ser Asp Pro Thr Val Tyr Leu 

125 130 
CTTCTAAAAA GNCAGCCATC TTCTTCAAAC CTAGGCAGCT ATCCTGCTTT TCACAAATTT 665 
CAGCTCAAAT AGAAACATGA TGAATGAAAG AGAGTAAAAA AAAAAAAAAA 715 

[009 7] E?U»# : 2 * r *P^~ : fftttt 

EflhDSS : 1 5 1 ffiyiJCDftS : ttyrtpft 

Met Phe Ser Thr Gly Thr Leu Leu Leu ATa Ala Leu He Ser Pro Ala 

-18 -15 -10 -5 

Leu Ala Gly Pro Trp Ala He He Cys Ala Gly Lys Ser Ser Asn Glu 

1 5 10 

He Arq Thr Cys Asp Gly His Gly Cys Gly Gin Tyr Thr Ala Gin Arq 
15 20 25 30 

Asn Gin Lys Leu His Gin Gly Val Asp Val Leu Cys Ser Asp Gly Ser 

35 40 45 

Thr Val Tyr Ala Pro Phe Thr Gly Lys He Met Gly Gin Glu Lys Pro 

50 55 60 

Tyr Lys Asn Lys Asn Ala He Asn Asn Gly Val Arq lie Ser Gly Gly 



C15) 4#M¥ 10-146189 

27 28 
65 70 75 

Cly Phe Cys He Lys Mat Phe Tyr lie Lys Pro lie Lys Tyr Lys Gly 

80 85 90 

Ser He Lys Lys Gly Glu Lys Leu Gly Thr Leu Leu Pro Leu Gin Lys 
95 100 105 110 

Val Tyr Pro Gly lie Gin Ser His lie His lie Glu Asn Cys Asp Leu 

115 120 125 

Ser Asp Pro Thr Val Tyr Leu 
130 

[0098 ] : 3 10* t-^n^- : JtfflR 

Eftl©fi£ : 1 6 5 ffi&kDmm : £>^£f| 

EflkDSS : 75 -/» * 

Met Gly His His His His His His Asp Tyr Asp He Pro Thr Thr Glu 

1 5 10 15 

Asn Leu Tyr Phe Gin ay Ala His Met Gly He Gin He Glu Gly Arg 

20 25 30 

Gly Pro Trp Ala He lie Cys Ala Gly Lys Ser Ser Asn Glu He Arg 

35 40 45 

Thr Cys Asp Gly His Gly Cys Gly Gin Tyr Thr Ala Gin Arg Asn Gin 

50 55 60 

Lys Leu His Gin Gly Val Asp Val Leu Cys Ser Asp Cly Ser Thr Val 
65 70 75 80 

Tyr Ala Pro Phe Thr Gly Lys He Met Gly Gin Glu Lys Pro Tyr Lys 

85 90 95 

Asn Lys Asn Ala He Asn Asn Gly Val Arg lie Ser Gly Gly Gly Phe 

100 105 HO 

Cys He Lys Met Phe Tyr He Lys Pro He Lys Tyr Lys Gly Ser lie 

115 120 125 

Lys Lys Gly Glu Lys Leu Gly Thr Leu Leu Pro Leu Gin Lys Val Tyr 

130 135 140 

Pro Gly He Gin Ser His He His He Glu Asn Cys Asp Leu Ser Asp 



145 150 
Pro Thr Val Tyr Leu 
165 

[0 099] EftM : 4 
EflKDfiS : 2 0 

mom : 

: ttcottM nfiJDNA 

CCMTGGGCNA TNATNTGYGC 
[0100] E*M : 5 
E9»JCDS3 : 2 4 

RTCRCARTTY TCIATRTGIA TRTG 
[0101] E3HP» : 6 
E5U©fi3 : 1 9 



155 



150 



40 *©ffi(DtS$R: NIZJ sis>%m*r. 



20 



24 



50 Moik:— «m 



29 



mm 



C16) nmW- 10-1461 

30 

* #&{£g : 



19 



left 

TCYGAYGGNC AYGGWGYG 
CO 1 0 2 ] I2?IJ#-!f : 7 

i^iJ©S3 : 2 1 
: -*« 

YTGNATNCCN GGRTANA.CYT T 
[0 10 3] I2?>J##: 8 
iB?>J©gi* : 5 2 
E?U©32 : mit 
i8©8t : -Mk 

Wiomm. : ffe©&|* ^DNA *20 

TTCTAGAATT CAGCOGCCGC llllllllll I 1 1 1 1 1 1 1 1 1 l lll llllll VN 52 
CO 10 4] IB7>J#-S|: 9 *&©&:-*$ 

wsmm -.mm & &&\<mm : mv>m& ^dna 

CTAATACGAC TCACTATAGG OTCGAGCGG CCQC0CGGCC AGGT 44 



10 ¥m*®&htc?[&: 



21 

★ Kyj©#$ : 



CO 105] BB?!J#^: 1 0 
*&<}<m$ : 8 
£?IJ©M : 

ACCTGGCC 
C 0 1 0 6 ] fB5U#-Sf : 1 1 
SB^JOgS : 1 7 
EJiJOM : 

IH?|J 

TGTG00CAGT ACACGGC 
C 0 1 0 7 ] BS?»J#-«t : 1 2 
12y<J©g<* : 2 7 
E?lJ©39:«It 

OCATCCTMT ACGACTCACT ATA0GGC 
[0 1 0 8 ] gfijajs-sf : 1 3 
IB?iJ©S^ : 1 8 
m&\(DM : 

1B5IJ 

ACTCTACCCC GCCATCCA 
C 0 1 0 9 ] IB?lJS# : 1 4 
IB?iJ(Dg3 : 2 3 



♦30 Iffiaj©*!® : fl&©&& £j$DNA 



btfuf- : mm 



17 



h^nsp- : m$m 
*4o mn<omm m<omm ^dna 



27 



★ §8©& : 

★ 1B?IJ©«$I : ffcO&i* ^DNA 



lf(©& : -*« 
50 IB5»J©«!IH : ffc<D&m afiXDN A 



18 



C17) 



31 



# mW- 10-146189 
32 



20 



# &(aa : 



ACTCACTATA CCCCTCCACC OCC 23 
[0110] E^IJS-^ : 1 5 
E^IJOSS : 2 0 
E^iJOM : &® 
U(©» : 

E5>J<DSS : ffe©&K £fiEDNA 
ffi?>J 

AGATCOXTT GTNCCTCCAT 
[0111] : 1 6 

1E^J©S3 : 2 2 
iSfiJCDS? : 
m<D& : -*m 

AGAAGATCGC TCTCNTTTTA GA 
[0 1 1 2] geyiJS-^: 1 7 
E?»J©fii* : 2 3 
E5>J©S! : 

ACTCACTATA CCGCTCGAQC GGC 
[0 1 1 3] B2?tJS#: 1 8 
E?'J©S^ : 3 6 
&&}<DM : 

GjCGCPCGAA TTOWVTTGA AGOTGGACCT TGQ0CT 36 
[0114] ffi?»J#-^ : 1 9 ♦&©» : — *M 

^©§3:2 4 30 (.^ny- : 

EyiJ©S : + ENOW! : tixom® MDNA 

625>J 

OCTGGATCCT ATAOOTACA CACTA 24 



22 



20 f-tfas?- : jftMtt 



23 



*lg©& : -*H 
A I2?lj©ffla : flfe©&K ^DNA 



C51)Int.Cl .• milim F I 

//(C 1 2 N 1/21 
C 1 2 R 1:19) 

(C 1 2 P 21/02 
C 1 2 Ft 1:19) 



roan* jsm » 



